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Description 

The invention relates to a film feed mechanism in a motion picture camera according to 
the preamble of claim 1 . 

From DE 38 35 329 C1 a film feed mechanism is known in a motion picture camera 
which comprises a transport grip and a transport gearing. The transport grip consists of 
a transport grip clip which has at one end at least one transport grip tip which moves 
the motion film, which is to be transported and has a perforated edge, step by step past 
the exposure window. A centre section of the transport grip clip is connected through 
an articulated grip joint to a crank which has in its rotational axis a drive shaft which is 
coupled to a film transport motor. The end of the transport grip clip opposite the 
transport grip tip is connected to a swing bar which can swivel about a swing axis and 
which is fitted with a locking grip which at the end of a film transport step owing to the 
contra movement of the locking grip and transport grip projects into a sprocket hole of 
the film perforation and secures the picture state of the motion film during exposure of 
the film picture. 

The transport gear which is formed from the crank and the swing bar moves the 
transport grip so that the transport grip tip runs through an elongated curve which is 
closed per se and which at one end enters into the film running face and at the other 
end leaves it again so that the distance between the two reversing tips determines the 
length of travel of the transport grip and thus a film transport step. 

In order to adapt the curved path of the transport grip tips and the engagement depth of 
the locking grip in the known film feed mechanism the swing bar axis of the swing bar 
which determines the mutual movement of the locking grip and the transport grip as 
well as the effective length of the swing bar and crank can be changed. 

So that the motion film is always positioned at the correct place for the exposure of the 
film picture the transport grip must transport the motion film always exactly by the length 
of travel, i.e. the distance between the reversing points of the curved path which is 
described by the transport grip tips must be constant. As the length of travel of the 
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transport grip tips changes, i.e. in the event of different length film transport steps not 
only does the distance of the exposed film pictures change relative to each other but 
the tip of the locking grip projecting into a corresponding sprocket hole of the moving 
film is no longer in exact alignment with the relevant sprocket hole but strikes an edge 
5 of the perforation and thereby damages the moving film. 

Since considerable mass forces act on the transport grip tip at the reversing points of 
the curved path of the transport grip tip this tip bends outwards at the reversing points in 
the sense of extending the curved path, i.e. with an upper reversing tip upwards and 
10 with a lower reversing tip downwards. This deformation of the transport grip tip results 
in an extension of the length of travel so that the distance between the film images 
which are to be exposed is changed and the film perforation is damaged through a 
locking grip which is not engaging precisely in a sprocket hole. 

15 Since the deformation of the transport grip tips increases as the transport speed of the 
film rises the length of travel also rises as the transport speed of the film increases so 
that owing to the faulty positioning of the moving film the position of the locking grip 
deviates more and more from the site of the associated sprocket hole resulting in more 
and more serious damage to the film. 

20 

The object of the present invention is to provide a film feed mechanism of the type 
already mentioned which ensures a constantly correct length of travel with each film 
transport step of the transport grip over the entire picture frequency range. 

25 This is achieved according to the invention through the features of claim 1 . 

The solution according to the invention ensures a constantly correct length of travel of 
the transport grip over the entire picture frequency range and thus an exact mutual 
spacing between the film pictures which are exposed and are to be exposed of the 
30 motion picture film camera. By positioning the moving film with precision it is ensured 
that in a film feed mechanism with a locking grip the locking grip tip projects precisely 
into a sprocket hole at all film transport speeds so that damage to the moving film is 
avoided. 

35 The solution according to the invention is based on the idea of compensating the 
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unavoidable deformation of the transport grip tips resulting from the mass forces acting 
on same in dependence on the film transport speed and thus of producing and 
maintaining the predetermined exact length of travel. 

5 The kinematics of the transport grip can be dynamically changed as the film transport 
speed changes or can be statically altered when setting the film transport speed. In a 
further variation the kinematics of the transport grip can be statically preset with the 
target for the desired film transport speed and can be combined with a dynamic 
regulation during film transport and changing film transport speed. 

10 

One advantageous embodiment of the solution according to the invention is 
characterised in that as the film transport speed rises so the reversing points of the 
transport grip clip are moved towards each other. By changing the position of the 
transport grip clip it is possible with simple means to influence the upper and lower 
15 reversing point of the transport grip tip taking into account the mass forces which occur 
at the reversing points and thus to ensure a correct length of travel for the transport 
grip. 

The kinematics of the transport grip are preferably changed by altering the relative 
20 position between the transport grip and a grip drive connected for articulated movement 
with the transport grip. 

Alternatively or in combination with the aforesaid change in the kinematics the 
kinematics of the transport grip can be changed by shifting the attachment of the end of 
25 the transport grip clip opposite the transport grip tip on a control element which controls 
the projecting movement of the transport grip and a locking grip projecting into the film 
perforation at the end of a film transport step so that the locking grip releases the 
motion film again when the transport grip projects again into the film perforation. 



30 



More particularly the attachment of the transport grip on the control element can be 
shifted towards the axis of the control element as the film transport speed increases. 



WO 2004/003657 



4 



PCT/DE2003/001987 



Changing the kinematics of the transport grip through intervention in the kinematics by 
adjusting suitable points of the kinematics can be carried out both electrically and 
mechanically. 

5 

An electrical adjustment of the kinematics of the transport grip is caused by changing 
an actuating signal sent by a camera control to an electrically actuated control member 
whereby the control member can consist of a servo motor which is connected directly or 
indirectly to the transport grip clip or the attachment on the control element. In order to 
10 change the kinematics of the transport grip the camera control can change the 
actuating signal continuously or discontinuously in dependence on the film transport 
speed. 

A mechanical adjustment of the kinematics of the transport grip can take place by 
15 means of a mechanical control member connected to the grip drive or to the transport 
grip and preferably consisting of a centrifugal force regulator. 

An alternative to this exists where during adjustment of a film transport speed the 
position of the grip drive is moved in relation to the transport grip or the connection 
20 between the grip drive and the transport grip is changed. 

The idea on which the invention is based will now be explained in further detail with 
reference to an embodiment illustrated in the drawing. They show: 



25 Figure 1 a diagrammatic view of a film feed mechanism with the curved path of a 
transport grip; 



Figure 2 a diagrammatic view of a change in the kinematics of the transport grip 
with different transport speeds through a displacement of the drive axis 
30 of a crank drive; 



Figure 3 a diagrammatic view of a change in the kinematics of the transport grip 
with different transport speeds through shifting the connection of the 
transport grip clip on a control element; and 
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Figure 4 a diagrammatic view of an electrical change in the kinematics of the 
transport grip by means of a servo motor and a speed-dependent 
actuating signal which is issued by the camera control. 

5 The film feed mechanism illustrated diagrammatically in Figure 1 serves to transport a 
moving film 1 whose edge or edges is/are provided with a perforation 10. The film feed 
mechanism has at least one transport grip 2 and at least one locking grip 3, i.e. either a 
transport and locking grip 2, 3 engaging in a perforation on one side, or two transport 
and locking grips 2, 3 which engage in perforations on both sides. Furthermore the film 
10 feed contains a film drive with a drive shaft 6 which is connected to a film transport 
motor (not shown in further detail), a crank 4 and a control element 5. The or each 
transport grip 2 and locking grip 3 is designed as a projecting grip and has at ends 
facing the moving film 1 one or more transport grip tips 21 or locking grip tips 31 which 
project alternately into the sprocket holes 10 of the moving film 1 . 

15 

The at least one transport grip 2 has a transport grip clip 20 which at one end has a 
transport grip tip 21 and at the other end is connected to an attachment 24 on a control 
element 5 which swings about a control element axis 50 or rotates about a control 
element axis 50. A centre section of the transport grip clip 20 is connected through a 
20 grip joint 22 to a first crank arm 41 of the crank 4 which is connected through a crank 
joint 43 to a second crank arm 42 which is attached to the drive shaft 6. 

The at least one locking grip 3 consists of a locking grip pin 30 which has at one end 
the locking grip tip 31 and at the other end is connected through a locking grip clip 33 to 
25 a locking grip lever 32 which is attached through an attachment 34 to the control 
element 5. 

The movement of the transport grip 2 during a film transport step is composed in 
accordance with the kinematics of the transport grip 2 described above of a horizontal 
30 movement and a vertical movement so that during transport of the moving film 1 the 
transport grip tip 21 describes the curved path B diagrammatically illustrated in Figure 1. 
By connecting the transport grip clip 20 and the locking grip lever 32 at different 
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connecting points 24, 34 on the control element 5 a mutual horizontal movement of the 
transport grip tip 21 and locking grip tip 31 is generated so that during a film transport 
step in which the moving film 1 is moved on by one film picture, the locking grip tip 31 is 
located outside of the film plane whilst the transport grip 21 is projected into the film 
5 sprocket 10 and moves the film 1 according to the predetermined length of travel L 
between an upper reversing point P and a lower reversing point P2. 

At the end of a film transport step the transport grip 21 leaves the film sprocket 10 and 
the locking grip tip 31 projects into a sprocket hole 10 which is aligned with the locking 
10 grip tip 31 thereby ensuring a fixed picture state of the moving film 1 from which the part 
to be exposed is positioned in front of the picture window which is released during 
exposure of the film 1 through an aperture mounted in front of the picture window. 

Figure 1 shows the transport grip 2 in the two end positions when the transport grip tip 
15 21 is located in the reversing points P1 and P2, and shows the locking grip 3 during 
projection of the locking grip tip 31 into the film perforation 10 or after leaving the film 
plane. 

The pre-requirement for a correct picture state, i.e. a constant distance between two 
20 successive film pictures to be exposed is an exact observance of the length of travel L 
of the transport grip 2 between the upper reversing point P1 and the lower reversing 
point P2 of the curved path B. If the film feed mechanism is provided like the film feed 
mechanism illustrated in Figure 1 with a locking grip 3, which need not necessarily be 
provided, then it is also necessary to observe the exact length of travel L equally also 
25 for a smooth handling of the moving film 1 so that the locking grip tip 31 projects into a 
sprocket hole 10 which is flush with same and does not owing to a faulty positioning of 
the moving film 1 strike the edge of a sprocket hole 10 or even a film web between two 
sprocket holes 10. A faulty positioning of the moving film 1 through the transport grip 2 
would thus lead to considerable damage to the moving film 1. 

30 

The decisive feature for maintaining the exact length of travel L is the exact geometric 
positioning of the transport grip tip 21 at the upper and lower reversing point P1 , P2. As 
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a result of mass forces however a deformation of the transport grip tip 21 which is 
dependent on the film transport speed occurs at the reversing points P1 and P2 which 
leads to the transport grip tip 21 being bent upwards at the upper reversing point P1 
and downwards at the lower reversing point P2. This deformation of the transport grip 
5 tip 21 as a result of mass forces results in an extension of the length of travel L as the 
film transport speed increases. 

In order to ensure that particularly even with higher film transport speeds the correct 
length of travel L of the transport grip tip 21 is observed, according to the subject of the 
10 present invention an intervention is made in the kinematics of the transport grip 2 in 
dependence on the film transport speed so that the transport grip tip 21 exactly 
observes the upper and lower reversing point P1 and P2 respectively taking into 
account the mass forces which appear. 

15 A change in the kinematics of the transport grip 2 can basically take place in many 
different ways. It is essential that the vertical motion components of the transport grip 
clip 20 is reduced as the film transport speed rises so that taking into account the mass 
forces engaging on the transport grip tip 21 and the resulting deformation of the 
transport grip tip 21 the position of the upper and lower reversing points P1, P2 of the 

20 transport grip tip 21 is observed. 

Figure 2 shows a first possibility of compensating the extension of the length of travel L 
caused by the deformation of the transport grip tip 21, i.e. of counteracting a change in 
the film transport step caused by the deformation of the transport grip tip 21. 

25 

By extending the drive shaft 6 from position A with slow film transport speed to position 
A' with faster film transport speed a corresponding change is produced in the 
kinematics of the transport grip 2 which is shown in dotted lines in Figure 2. Through 
this change in the kinematics the upper reversing point G1 of the articulated grip joint 
30 22 is moved according to G1' and the lower reversing point G2 of the articulated grip 
joint 22 is moved according to G2' so that at higher film transport speeds the reversing 
points G1 and G2 of the articulated grip joint 22 are moved relative to each other. 
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An alternative to this form of compensation of a deformation of the transport grip tip 21 
at higher film transport speeds is a change in the length of the crank arm so that similar 
to the illustration according to Figure 2 a displacement of the upper and lower reversing 
points G1 and G2 of the grip joint 22 is caused. 

5 

Figure 3 shows a second variation of compensating the extension in the length of travel 
L caused by the deformation of the transport grip tip 21 , i.e. of counteracting a change 
of film transport step caused by the deformation of the transport grip tip 21 . 

10 In this embodiment the kinematics of the transport grip 2 are changed by a shift in the 
attachment 24 of the end of the transport grip clip 20 opposite the transport grip tip 21 
on the control element 5 in that for example as the film transport speed increases the 
attachment 24 to the control element axis 50 is moved, i.e. from point K to point K\ In 
the case of the upper reversing point P1 of the transport grip tip 21 the attachment 24 is 

15 thus located at point KV whilst it is located in the case of the lower reversing point P2 at 
point K2\ 

Both variations can also be combined with each other, i.e. a shift in the articulated grip 
joint 22 is linked with a shift in the attachment 24. 

20 

The shift in the drive shaft 6 from position A to position A' as well as of. the attachment 
from point K to point K' illustrated in Figures 2 and 3 can take place both electrically 
and mechanically. 

25 One possibility of moving the points A and K mechanically lies in connecting the switch 
for adjusting the film transport speed mechanically to a slider which moves the film drive 
during a change in the film transport speed so that there is the desired change 
illustrated in Figure 2 of the kinematics of the transport grip 2. Empirically determined 
values can thereby be taken into consideration so that with a corresponding rise in the 

30 film transport speed the exact length of travel L of the transport grip 2 is observed. 



An alternative embodiment consists in connecting the film drive to a centrifugal force 
regulator which in dependence on the film transport speed generates a continuous or 
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stepped change in the position of the point A according to Figure 2 and thus an 
approach of the reversing points G1 and G2 of the grip joint 22 as well as a continuous 
or stepped change in the position of point K according to Figure 3 and thus a 
displacement of the reversing points K1 and K2 of the attachment of the transport grip 
5 clip 20. 



Figure 4 shows diagrammatically an electrical displacement of the position of the drive 
shaft 6 which is mounted together with the film transport motor (not shown) on a plate 7 
which is connected to a servo motor 8 through an adjusting spindle 70. An actuation of 
10 the servo motor 8 causes a displacement of the plate 7 in the direction of the double 
arrow S according to Figure 4 so that the drive shaft 6 and thus the centre of the crank 
4 moves into a position dependent on the film transport speed for approaching the 
reversing points G1 and G2 of the grip joint 22. 

15 For this purpose the servo motor 8 is connected to a camera control 9 which sends an 
electrical actuating signal to the servo motor 8 which depends on the adjusted film 
transport speed. This actuating signal can be sent steplessly for each desired film 
transport speed from the camera control 9 to the servo motor 8. Alternatively a 
discontinuous change in the position of the plate 7 takes place in dependence on fixed 

20 predetermined film transport speeds. Possibly, and with the arrangement 
diagrammatically illustrated in Figure 4, a continuous change can also be carried out in 
the kinematics of the transport grip 2 in dependence on a continuously changing film 
transport speed by way of example for producing special picture effects so that also in 
this type of use an exact picture state as well as a smooth handling of the moving film 1 

25 are ensured. 

Alternatively or additionally this adjustment can also take place relative to the 
attachment 24 of the transport grip clip 20 on the control element 5 in that for example 
the attachment 24 is connected to a cam plate whose alignment is influenced by means 
30 of the servo motor 8. 



